Purpose: Message banking is an intervention strategy that has the potential to facilitate effective communication for people with motor neuron disease when their condition deteriorates to the extent that they cannot communicate using natural speech. The aim of the current study was to determine and compare the perceptions on message banking of three stakeholder groups, namely persons with motor neuron disease, their significant others and speech-language pathologists.
SLPs individually completed a questionnaire about their perceptions regarding message banking. Data were compared between the three stakeholder groups, and the similarities and differences of the perceptions being studied were highlighted.
Participant recruitment
Purposive sampling is a non-probability sampling method that was used to recruit participants on the basis of their accessibility (McMillan & Schumacher, 2014) . The persons with MND were recruited from the database of the Motor Neuron Disease Association of South Africa (MNDASA). The MNDASA provided a list of 28 potential participants who met the selection criteria, namely (i) diagnosed with mild to moderate MND by a neurologist;
(ii) time after onset no longer than 15 years; (iii) lived in the same geographical area; (iv) literate in English; (v) able to independently and legibly complete a questionnaire in writing; and (vi) able to identify at least one significant other who would agree to participate in the study and who spends a minimum of three hours per week with the person with MND.
Telephone calls were made to all 28 potential participants to inform them about the aim and nature of the study and invite them to attend the video screening and data collection. Ten participants declined participation. The other eighteen participants were interested and provided an email address, after which a formal invitation letter was sent to them.
The SLPs were recruited from the database of the South African Speech-LanguageHearing Association (SASHLA) and they met the following criteria: (i) they were registered with the Health Professions Council of South Africa; (ii) they worked in the specified geographical area; and (iii) they stated on the SASHLA database that they were interested in or currently providing intervention to persons with MND. Seventeen of the SLPs were informed via email of the date and time for data collection, and all attended.
Paricipant selection
Eight of the eighteen persons with MND who were recruited to participate in this study were unable to attend for various personal reasons. Three participants responded that they were unable to attend due to difficulties with arranging transportation on the day specified for data collection. Fifteen participants were reminded telephonically a week in advance to confirm their attendance on the day of data collection. Two potential participants could not attend for unspecified reasons; one person could not attend due to hospitilization and two participants had passed away in the interim. This resulted in a total of ten persons with MND who agreed to participate in the study.
The ten persons with MND were requested to identify one significant other with whom they spend at least three hours a week, to also participate in the study. One of the persons with MND identified two significant others, and hence eleven significant others participated in the study.
Participant Description
The ten participants with MND who participated in this study was comprised of seven males and three females, which is typical of the reported male to female sex ratio of 1.5 to 2.1 up to the age of 70 years when the incidence rate becomes equal (Freed, 2000; Mitsumoto, 1997) . The participants" ages ranged from 34;10 (years; months) to 77;10 years (M = 57;23 years), which is consistent with the peak of MND in the fifth and sixth decade of life (Chiò et al., 2004) . The time since diagnosis was reported to be less than five years (M= 4;11 years).
Two persons with MND reported that they had not completed their high school education, while four participants had done so and three had also acquired a diploma. One person with MND did not specify the highest level of qualification obtained. Five of the persons with MND were married, four were unmarried or divorced, and one was widowed. Seven persons The first author and trained researched assistant independently rated the speech intelligibility of the participants using the Stages of Dysarthria System (Mathy, Yorkston & Guttman, 2000) with 100% agreement. The research assistant was an SLP with five years" experience of working with persons with MND. Five persons with MND had no detectable speech difficulties; two had obvious changes in their speech although it was still comprehensible. The speech intelligibility of the remaining three persons with MND was reduced. Regarding the classification of MND (Riviere, Meininger, Zeisser & Munsat, 1998) , severity was classified as mild for three participants, moderate for three, and severe for four.
A total of eleven significant others participated in the study. Eight of them were female, and three were male. Their ages ranged from 18;1 to 71;6 years old (M = 49;9 years).
The sample consisted of six spouses, two former spouses, two children and one friend. Six significant others, who were spouses or ex-spouses reported spending all their time with the person with MND. Two significant others reported spending five to ten hours a day with the person with MND; one spent two days a week and two spent three to five hours a week with the person with MND.
The SLPs (n = 17) were all female, which is common in South Africa (Pillay, Kathard & Samuel, 1997 
Procedures
Ethics approval was obtained from the relevant institute of higher education.
Permission was also obtained from MNDASA to assist with the recruitment of potential participants from the database. Written informed consent to participate in the study was obtained from all potential participants.
Data collection for persons with MND and significant others
Data were collected during two separately scheduled sessions. Five persons with MND and their significant others attended each of the sessions. On arrival, participants were welcomed by the first author and research assistant. A set of instructions was developed that outlined the data collection procedures in order to strengthen procedural integrity.
Biographical questionnaires were distributed to all participants, and they were requested to complete the questionnaire in writing. The handwriting of the persons with MND on the biographical information questionnaire was screened for legibility, and the severity of MND (Riviere et al., 1998) was determined for each participant.
Persons with MND and their significant others watched the video presentation about message banking. After the presentation, data collection commenced. Persons with MND and their significant others were presented with the message banking questionnaire, which they completed independently. Participants were not able to view one another"s responses. After the questionnaires had been completed, the message banking pamphlet was distributed to the participants for their personal use. Participants were thanked for their participation. A question-and-answer session and support group meeting followed.
Data collection for SLPs
SLPs were informed via email of the date for data collection. All of the potential 17
SLPs voluntarily consented to participate in the study. The data collection procedures for SLPs were exactly as described for the persons with MND, except that data collection occurred in a single session. Upon arrival, they watched the video presentation and then completed the biographical and message banking questionnaire. Next, the message banking pamphlet was provided to each participant, followed by a two-hour presentation of SLP management strategies for persons with MND as part of continued professional education.
Data analysis
Descriptive statistics were computed to determine and compare the various perceptions. Comparisons between participant groups were made using non-parametric statistics. The Mann-Whitney U test was used to compare ordinal variables in two independent groups; the Kruskal-Wallis H test was adopted to make comparisons across the three groups of participants; and the one-tailed Fisher"s Exact Test was used to compare categorical variables. Finally, chi-square test was used as it is a frequency measure for nominal variables comparing independent groups. The statements provided by persons with MND and their significant others were coded according to the four communication purposes
proposed by Light (1988) , namely communication of needs and wants; information transfer; social closeness; and social interaction. One monthafter the original coding, the first author re-coded the messages and intra-rater reliability was found to be 100%.
Result
The results of the study present data for AAC awareness, perceptions about message banking, communication purposes for message banking, and finally, the categories of messages that should be banked.
Awareness of AAC
A high number of SLPs -16 out of 17 (94%) -were aware that AAC strategies could be used for persons with MND. It is, however, noteworthy that only 47% (n = 7) of these SLPs actually recommended AAC strategies when working with persons with MND, even though 94% (n = 16) of SLPs were aware that AAC strategies could be used for these persons once their speech became compromised. SLPs reported that their management of persons with MND primarily included treatment of dysphagia (n = 15); improving articulation (n = 12); improving respiration (n = 9); improving phonation and prosody (n = 7), as well as improving resonance (n = 4).
Substantive knowledge about AAC was rare, with only one of 10 people with MND, one of 11 significant others, and one of 17 SLPs indicating that they knew a lot about AAC (see Table IV ).
Perceptions about message banking
Persons with MND had fewer negative than positive perceptions about message banking. However, this was not the case for all participant groups. A statistically significant difference χ 2 (1, n = 37) = 9.65, p = .008 was found between SLPs and significant others when a chi-square test was used to compare their perceptions about the cost of message banking. The SLP group considered message banking to be expensive when compared to the significant others group. Similarly, statistically significant differences occurred between significant others and SLPs (p ≤ 0.05) regarding the difficulty of the task χ 2 (1, n = 27) = 6.42, p = .040 was found, with significant others finding it more diffiuclt when compared to the SLP group.
Participants had different views about the relevance of message banking, Statistically significant differences (p ≤ 0.05) were found for persons with MND and their significantothers χ 2 (1, n = 37) = 5.28, p = 037. Persons with MND perceived message banking to be more relevant than significant others did.
Communication purposes of message banking
Persons with MND and significant others were asked to provide the first author with a list of messages that they thought would be important to record in the person with MND"s own words during message banking. Participants" sentences were subsequently grouped according to the four purposes of communication as defined by Light (1988) ,as mentioned earlier.
Persons with MND provided 69 sentences. Most persons with MND wanted to bank sentences about social closeness (33% of messages were categorized as messages about social closeness); followed by messages about needs and wants (20%); social etiquette (15%); and lastly messages about information transfer (11%).
When significant others were asked what they would like their partner to bank, they provided 66 messages.The frequency of suggested sentences was similar but their purposes differed noticeably. Most wanted their significant other with MND to bank messages about needs and wants (44%), followed by social closeness (26%) and information transfer messages (23%), and only 8% wanted them to bank messages about social etiquette. Reverse patterns were seen for the two most important purposes (social closeness and needs and wants) for persons with MND and significant others, as well as for the two least important purposes (social etiquette and information transfer). Figure 1 illustrates the great variety in the messages that participants from the three stakeholder groups considered as important to bank in the natural voice of the person with MND. Participants in the study were also asked which categories of messages would be acceptable in a computer voice (synthetic voice) and for which categories they thought their own voice / the voice of the person with MND would be crucial. The categories are based on the Communication Device Use Checklist (Fried-Oken et al., 2006) . Not all participants provided answers in each category, which caused the group size to vary for each category. 
Categories of messages to bank in the voice of the person with MND

persons with motor neuron disease (MND), significant others (SO), and speech-language pathologists (SLPs) who selected messages as important to bank in the voice of the person with MND
Persons with MND indicated that one of the most important areas that they wanted to bank in their own voice related to discussions about their finances (see Figure 1) . Despite the fact that all participants felt religion or spirituality was important, the chi-square test revealed statistically significant differences χ² (2, n = 36) = 12.07, p = .002 between all three groups.
All three stakeholder groups also considered messages to comfort others as important to bank in the voice of the person with MND. However, the chi-square test revealed statistically significant differences between the SLP group and the significant others group χ² (2, n = 35) = , p = .008. All three groups considered messages that would enable the person with MND to continue flirting or be romantic as important. However, the SLP group considered these messages significantly important when between to the significant others χ² (2, n = 34) = , p = .007.
Discussion
Perceptions about AAC and message banking
The majority (90%) of persons with MND who participated in this study still had intelligible speech at the time of data collection, which made them potential candidates for early message banking. However, the results indicate that participants across all three groups had limited knowledge about message banking. The low levels of awareness of AAC among persons with MND and significant others in this study are of concern, given the fact that research indicates that 95% of those diagnosed with MND will lose the ability to meet their daily communication needs with their natural speech (Mckelvey et al., 2012) . Recent research about changes in communication needs and strategies during MND progression also suggests that newer technologies may make it possible even for people with end-stage MND to continue communicating effectively (Ball et al., 2010 ).
An alarming finding was that a third of the SLPs who participated in the study had never heard of message banking before this study. Seeing that most people with MND hear about AAC strategies from SLPs, it is inevitable that the latter"s lack of knowledge would cause persons with MND and their significant others to also have low levels of awareness about message banking. Although some of the SLPs were aware of AAC strategies, very few recommended AAC strategies for their clients with MND. The emphasis that SLPs in this study placed on management of speech strengthening and improvement is contrary to current evidence in the literature. In a review examining AAC patterns and use for persons with MND, Hanson (2014) could not find evidence to support the use of speech-strengthening or speech improvement exercises (i.e. improving articulation, respiration, phonation, prosody and resonance) for persons with MND.
Timing of message banking
There is a paucity of research about message banking, which may explain the low awareness levels of message banking for people with MND. The importance of early intervention for people with MND is, however, emphasised in the literature (Yorkston, Strand, Miller, Hillel & Smith, 1993) . Persons with MND and their significant others involved in the current study had views that differed from SLPs about the timing of message banking. The problem is that it may seem unrealistic to prepare for speech changes when no symptoms are evident. Therefore, SLPs are ethically bound to recommend that message banking should start as soon as possible, even when many persons with MND and their significant others prefer to refuse to consider this step. SLPs must provide the necessary support and help them to adjust to the thought of message banking soon after the diagnosis.
Relevance of message banking
It is noteworthy that the participants with MND perceived message banking as equally relevant for themselves and for other persons with MND in general. Significant others, however, perceived message banking to be much less relevant for both persons with MND in general and their own significant other with MND. A statistically significant difference was found between the responses of persons with MND and those of their significant others p ≤ 0.05. Research findings suggest that the perceptions and attitudes of family members towards technology could well be a barrier to the implementation of message banking.
Hence, one must highlight the importance of a collaborative effort between a person with communication difficulties and his/her significant other, resulting in shared responsibility between them for communication (Brownlee & Breunning, 2012) . Successful use of AAC often depends on the different partners" concerns and preferences about AAC, as well as their skills with regard to AAC use (Brownlee & Breunning, 2014) .
Negative perceptions about message banking
The negative perceptions towards message banking revealed by the current study were not surprising. The opinion in current literature is that no matter how advanced technology is, it can never replace the voice, fingers or legs of the person with MND (Beukelman et al., 2011) . Given the steady decline in their physical functioning, persons with MND often have little tolerance for any technology that requires extensive new learning (Beukelman et al., 2011; Brownlee & Breunning, 2012) . The generally negative perceptions of the significant others and SLP groups could be an indicator of barriers to successful implementation of message banking, which highlights the need to train SLPs in particular on aspects such as the costs involved, difficulty and process of message banking. Information regarding the use of message banking with a cellular phone, which is both cost efficient and easy to use, needs to be shared with SLPs. Significant others also require accurate information, as family perceptions and support have been identified as one of the three major barriers to successful AAC implementation (Baxter, Enderby, Evans & Judge, 2012) .
Communication purposes of message banking
The Beukelman (2000) who suggest that at all stages of the disease, the person with MND might need vocabulary to conserve "small talk" and maintain social closeness.
Categories of messages to bank in the natural voice of persons with MND
Persons with MND rated messages about discussing finances (information transfer) as the highest category for which they wanted messages in their voice. This was significantly different from the SLPs" rating in this category. Social closeness constituted the second-most important group of categories in which persons with MND wanted to record messages in their own voice (i.e. messages to children and chatting).
The categories of messages that SLPs selected as important to bank in the voice of the persons with MND differed from those indicated by the persons with MND themselves. The categories that SLPs selected as important were discussing religion and spirituality (exchanging information), messages to children, comforting others, and flirting or being romantic (social closeness). There were statistically significant differences between SLPs and persons with MND and their significant others, as evidenced by the Kruskal-Wallis tests, on the messages related to spirituality. SLPs and their significant others also differed significantly on messages about flirting or being romantic.
Persons with MND and their significant others can be expected to rely on SLPs for guidance about message banking. As communication is a collective effort and that it is imperative that all members of the AAC team agree on the value of the AAC technology and strategies (Ball & Lasker, 2013) . However, before any form of AAC is initiated, it is imperative that the person with MND should be allowed to reflect on and discuss his/her own goals for intervention (Brownlee & Breunning, 2012) . For the process of message banking, guidance about possible vocabulary and messages to bank for future use is of fundamental importance. SLPs should take sufficient time to talk through the kind of messages the person with MND might want to record. This will depend on many factors, not least of which will be the stage of the disease.
Limitations and future directions
The limitations of the study relate to the relatively small sample size, which caused the findings of the study to have limited generalisability. Unfortunately comparisons could also not be made between stakeholder groups consisting of a person with MND, his/her significant other(s) and an SLP, as only two of the participants with MND had consulted an SLP. Comparisons were therefore drawn between the three groups in general.
One of the recommendations for future research includes the exploration of the perceptions about message banking of persons with MND who are no longer able to speak or write, as their retrospective perceptions will be valuable guidance for those participants who are in the early stages of such a degenerative disorder.
It is further recommended to determine the attitudes of familiar listeners when message banking is used in conjunction with a synthetic voice on the AAC device. This study should compare messages spoken in a synthetic voice with messages spoken from the directory of messages banked by the person with MND, e.g. by emphasising a cross-over design.
Conclusion
The current study should be seen as a first step towards understanding the existing perceptions of three stakeholder groups about message banking. Firstly, awareness about AAC was found to be similar for persons with MND and their significant others. In this study, AAC strategies were not widely used by the participants with MND, as 90% of them still had intelligible speech. Even though most SLPs were aware of AAC strategies for persons with MND, less than half of them were recommending AAC strategies to their clients with MND.
Secondly, awareness about message banking was similar across all groups. Although the majority of participants in all three groups had never heard of message banking, the majority of them felt that the best time to start message banking was as soon as possible after diagnosis. Persons with MND had more positive perceptions towards message banking than did their significant others or SLPs. SLPs had the most negative perceptions towards message banking, including that it would be too expensive, too time consuming and too emotional for the persons with MND whom they saw at their practice. Thirdly, an interest in message banking was prevalent among the majority of persons with MND and SLPs involved in the study. and wants. These categories should consequently be explored when advising persons with MND on the messages to include for message banking.
